X linked mental retardation is a heterogeneous group of conditions. One of these is the Martin-BellRenpenning syndrome,1-3 the clinical features of which have been summarised by Turner et al.4 Males with this syndrome are moderately severely retarded (IQ 30 to 60), but have no physical, motor, or behavioural abnormalities. They are of normal stature and often have rather long faces and large ears. Some workers have found that in such patients verbal skills are disproportionately lower than cognitive function5 resulting in specific developmental dyspraxias in some families.6 It has also been reported that enlarged testes, occurring in both pre-and post-pubertal males, are also an associated feature of the Martin-Bell-Renpenning syndrome.7 8 Interest has centred around the confirmation of a specific chromosome abnormality (fragile site at Xq27-28) segregating through some of these families.9-1" The fragile site can only be demonstrated in peripheral cells after in vitro manipulation to provide a medium depleted of folic acid,12 which possibly results in alteration of other unknown factors. In Australia, this fragile site has been demonstrated in approximately half the X linked families investigated and has been found in 8 to 50%
Received for publication 15 October 1980 of metaphases examined. Segregation of the chromosome abnormality through the female relatives has been demonstrated in some families, although this is not absolute9 13 and may be dependent on the age at which the females are investigated. Sutherland and Ashforth14 and Turner et al8 have suggested that the group with X linked mental retardation associated with the fragile site and that associated with macro-orchidism are the same entity, but Jacobs et al15 have reported families with macro-orchidism but without the fragile site and vice versa. This report describes the clinical and cytogenetical investigation of 11 families in the UK.
Methods
Male patients were included in the study if they were severely mentally retarded and had at least one affected male relative who had an identical form of retardation. The In the subjects investigated, several types of abnormality could sometimes be seen within the same patient, including chromatid and chromosome breaks and most commonly the 'satellite' effect (fig 1) . 10 Renpenning syndrome is a defined disorder which includes severely retarded males of normal appearance and normal stature. A striking clinical similarity within this group is their behaviour; they are quiet and 'well behaved', without the maladjusted traits seen frequently in the severely retarded population. These boys usually cope well with sheltered life in spite of their low level of abilities. Two families (W and H) and one isolated case were considered to have this condition. Turner et a17 8 described several families with non-specific X linked mental retardation (clinically Renpenning syndrome) where the affected males had testicular enlargement. This appears to be an unexplained finding as histology and endocrine function are within normal limits. Testicular volume correlates with pubertal stage, but less consistently with chronological age. Once adolescence is completed, testicular size remains constant, certainly until 70 years of age. 2' Although several authors have reported that X linked mental retardation with macro-orchidism is the same entity as X linked mental retardation with a fragile X at q27 or q28,'4 this finding has not always been confirmed,15 and it is possible that more than one clinical entity is being described. In the present study all the adult males with Renpenning syndrome had large testes but so did the twins from family F.
It has also been suggested5 6 that verbal disability may correlate with non-specific X linked mental retardation, although this has also been questioned.22 Despite the wide range of clinical findings which accompany X linked mental retardation, there has hitherto been no attempt to correlate these with the presence or absence of the fragile X, macroorchidism, or verbal disability. Retarded males with pedigrees compatible with the presence of X linked mental retardation have been assessed not only for the presence of the fragile X, for macro-orchidism, and for verbal disability, but also for further physical or motor disabilities or both. Because of the severe degree of retardation and the wide age range, it was difficult to make valid comments on psychological ability or to make intragroup comparisons of verbal versus cognitive function. Two families (W and H) were considered on clinical evidence to have Renpenning syndrome. The adults all had macro-orchidism (.90th centile) and all the retarded subjects had the fragile X. The isolated male with a clinical diagnosis of Renpenning syndrome also carried the fragile site on Xq. At 5 years of age he has not been reported as having macro-orchidism, but his verbal skills are considerably below his motor ability.
The twins from family F share features in common with subject CHa. They have severe behavioural problems, being described as autistic, but are of normal stature and appearance. The twins have macro-orchidism but CHa, who is prepubertal, has normal genitalia. All three subjects had a significant number of cultured cells with the fragile X, the twins having 10% and 6% respectively, while CHa had 48%.
Families Ba and D contain subjects who clinically and by pedigree have X linked mental retardation, but as they have associated behavioural or physical abnormalities or both cannot be considered as Renpenning syndrome. None of the retarded boys from these families had the fragile site at Xq in more than 2 % of the cells and testicular size was in keeping with pubertal grade. It is suggested that both of these families have distinct and separate forms of X linked mental retardation.
The remaining four families (L, T, B, and He) probably represent examples of Penrose's 'private family syndromes'.23 None of the boys in this group had either macro-orchidism or the fragile X in more than 3% of cells examined, and the families all contained subjects with retarded growth characteristics and abnormal behaviour.
The presence of the 'fragile' X is not consistent throughout the same family. The proband in family H had only 4 % of cells affected, while his two younger brothers had 28% and 32%, respectively ( From our data, we consider that the percentage of chromosomes with the abnormality is decisive in categorising the condition as X linked mental retardation. Levels of 2 to 3 % have been demonstrated in several of our subjects, including one normal 23-year-old male control (tables 2 and 4). Although present in only one cell, the abnormality was indistinguishable from that present in the families described above, and we suggest that differences in degree must be instrumental in the determination of clinical disease. Further studies should be made on the levels within families, as this study has revealed one in which clinically similar brothers had widely differing numbers of fragile X sites in their lymphocytes.
In order to assess the reproducibility and accuracy of our findings, further blood samples were obtained from four of the patients and the cytogenetics were repeated. Subjects DBa and DT were once again 
